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"TbiAl lipid coitccniradoos expresacd oa g UpU per JOO g lisji'e, mcDQ > SD 
^'^p vtthiM WOK <0.05 v^hcn Bhom ircarmwiUt ^¥etc compflwd wllh La 

Tticn ^>Krc aa KUlbUiotl differencseji helweeo ihe vEhiss cf corrfl^pond^D^ 
itfisuea In the I'aucaud control fliDop vtd ch« La ucited group. 
All AoimolB ftBcrifiaed luro days ittu the Aul )phae/c«i< trcatmetu, 

Humans 

Paiieflls have ihe plasmapheresis procedure undertaken 
U2>ing known iraosvcuoiu icchaiqucs and plosmapheresifi 
systems. 

Plasmaphcrcftis is performed using vcin-io-vein or ane- 
rioxxnouK fb^iula in the forearm of pationis. Heparin is given 
ai ibc bcginnin(j[ of ihc procedure a£ a 5,000 uoil bolus, and 
ihen by coniinuous inCusioo at the rale of 700 uoits per boar 
over ihe course of the procedure. Access through ihe aoiecu- 
biutl veins should proxade plasma ilow rales of 25 to 40 mis 
per minute. 

Blood ukcn frum a puiienl is immediaiely Ireaiod with 
ACD<A(anljcoagulunL) in a raiio of bclween 1:8 and hiC 
(ACD-A:blcod). The plasma is separated from this solution 
using a oonvcniional pla^smapheresis machine. 

Tuvenly five percent plasma is removed from the patient. 
This rcprcscnLs One percent of ihc ideal body weight. 

Only Ihc first volume of plasma collection is replaced 
with plasma replacement Quid to ibe patieDt. 

The plasma is kept refrigerated up until twelve hours prior 
to loinfusion of delipidatcd plasma in exchange for another 
twenty five percent plasma collection (weekly or biweekly). 

The plasma is dcl^idaicd and the delipidatcd plasma is 
tested lo ensure all solvem has beea removed before the 
clean deb'pidated plasma is exchanged for new untreated 
plasma. 

In one embo<limci)t of the present invcnlion, the continu- 
ous flow system described in U^. Pat. No. 4^95^58 (the 45 
entire content of which is included herein) is modified to a 
discontinuous system by removing the appropriate blood 
vohime lo be treated and subjecting that volume to dclipi- 
daiion at a site remote from the patient. 

In another embodiment of the present inyxniion, the 
CODtinuous How syslcm dc^icribed in Inlem&tional Patent 
Application No. PCr/AU94/004l5 (the entire conieni of 
w-hich is included herein) is modified to a disconiinuous 
system by removing ihe appropriate blood vohimc lo be a 
site remote from the patient before the plasma is dispersed 
into small dropfcLs into the solvent by the dispctv*ing mcana. 

In cither of the above embodiments, the extracdon step 
can inchidc, in accordance with (he present invention, either 
mulr4>le washing of Ihe extracted phase and/or using an 
absoibcnt. 

For example, the plasma is delipidatcd with a solvent 
mixture comprising 1-buianol and di-isopropyl ether. The 
del^idaled froclion is Ihen washed three (3) or four (4) limes 
with diethyl elher. After the final wash, the diethyl ether is 
removed by ccnlrifugation and vacuum extraction ai 37° C. 
The sintered sphercH containing Bio-Beads SM-2 are ibcn 
mixed with the delipidatcd plasma to remove the Una 1 traces 
of 1-hutanol. 



DES admmistratioD lo the roosters resulted in a signillcmi 
amount of fat (lipid) accumuladoo tu the livens and aorlae. 

Disconiinuous LA treatments conespondiog to approxi- 
mately one pl^ma volume treated by four applications of 
75% of plasma volume treated per time resulted in signifi- 
cant decreases In both hepatic and aortic lipids in byperiipi- 
dacmic animals- Moreover, ihe La treated hypcrlipidaemic 
animala ended up with lipid values that were similar to 
control animak. 

(i) These experiments ^ow that excessive amounts of 
body faUs in the form of adipose tissue (triglycerides) in 
Ihe liver can be removed by LA; and 

(ii) regression of atherosclerosis occurs in the aorta by LA 
treatments. 

Similar results can be expected for human patients. 
By adapting the prior an methods to discontinuous flow 
systems, the present invention can remove or at least sig- 
niHcantly reduce any danger to patients and medical staff 
from the cxplofiive nature of the solvents employed. 

Further, by using the improved solvent extraction roeth- 
odf; of the present invention, all of the potentially poisonous 
extraction solvents can be removed before the treated blood 
is returned to the paUcni. 

Also, the improved solvent extraction method of the 
present invcnlion is not limited to plasma delipidation but 
also it is applicable to ihe delipidation of serum, thus 
providing advantageous changes to the blood rticology of 
30 the originally impaired blood circulation of the patient. 
The present invention thus provides for a rapid regression 
of coronary atherosclerosis in a patient 

Finally, as the present invention is a discontinuous 
system, it is not essential to return the delipidatcd blood 
3S fraction immediately to the patient. It is already known ibat 
plasma or serum can be collected and stored under sterile 
conditions in a refrigerator or freezer for extended periods 
and that it can be remrned safely to the patient wlibin twelve 
(12) hours of breaking the sterile seal. Therefore, if 
40 necessary, reintroduction of the delipidatcd faction can 
occur several weeks after ii was first removed from the 
patient. This option leads to panicular advantages such as, 
economics of scale when several patients have to be treated 
simuhaneously, the freeing of medical staf and equipment 
for other duties, and the reduction in stress for the patient 
whom no longer has to be hooked up to a delipidation 
apparatus for several continuous hours. Further, it enables n 
bank of plasma or serum lo be maintained which is free of 
any infcciiun which con ba delipidatcd and exchanged for a 
patient's plasma or scnim as required. Of course, autologous 
or non-autologous plasma or serum could be returned to the 
patient tmder these conditions. 

Ihc embodiments arc described by way of ilhisiraiive 
examples only and various changes and modifications may 
55 be made thereto 'vvilhout departing from the inventive con- 
cept as defined in the following claims. 
I claim: 

1, A method for the removal of cholcstcroLjgiglycCfiScs 
and other lipids from animal plasma, sefup<0foiher suitable 
6u blood fraction containing apolipop^pMsfiis, as a discontinu- 
ous tiow system, said moih^(i^£omprising connecting a 
subject 10 a device for wrdtdrawing blood, withdrawing 
blood containing bbpd^lls from the subject, separating 
said fraction from^f^ blood cells and mixing with a solvent 
mixture whj(«heXlracns said lipids from the fraction but 
which det^ noi extract said apolipoproteins from the 
fraclitjf!, after which the delipidatcd fraction is n5ci>mbincd 
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with Ihe blood cells aod returned lo the subject, suchm&Mtfc 
solve it cxtraciion step Is camed out separatcl^^ailtfTcmotc 
from ihc subject while the subject is nol^gjiHwonecied lo Ihc 
device for wilhdrawing bloodfeoswtficsubjcct, wherein the 
extraction solvent is re^ov^H^om the delipidaied fraction 5 
by mixing ihe deljpidlfted fraction with an absoibcnt specific 
for the ex^apti^^lveDi find wherein Uie abso^eut does ooL 
remuv^^^f£!d ftpolipoprolci^ from the; dclipilid&tcO fraction 
rigrc turned lo ihe subject. 

2. Ameihod as de&ied in claim 1, wherein the extraction :to 
solvent is substantially removed from the deh'pidaicd frac- 
tion by washing with a second solvcot. 

3. Ameihod as defined in claim 2, wherein the deh'pidaied 
fraction ii wa^ibcd lour times. 

4. A method as defined in claim 2, wherein the second i5 
solvent is diethyl ether. 

5. Am&thod as defined in claim J, wherein the absorbent 
is coDUincd in the pores of sintered spheres. 

6. A method as defined in claim S, wherein the dolered 



spheres arc about 2 mm to 5 mm in diameter and the pores 20 m«itiod as defined in claim 1- 



15. Ameihod of changing the blood rhcology of an animal 
whereby the plasma or semm of the animal is exchanged Cor 
noD-au tologouA plasma or serum wherein said non- 
auiologous plasma or serum has been treated by a method as 
defined in of claim 1. 

16. A method of rapidly regressing coronary atheroscle- 
rosis in an animal whereby the plasma or scrum of the 
animal is exchanged for oon-autologous plasma or serum 
wherein said non-autologous plasma or serum has been 
treated by a method as defined in claim 1- 

17. A method of removing excessive adipose tissue from 
an animal whereby the plasma or serum of the animal is 
exchanged for non-autologous plasma or serum wherein said 
non-autologous plasma or serum has been treated by a 
method as defined in claim 1 . 

IS. A method of removing fat soluble toxin!- from an 
animal whereby the plaRmi or serum of the animal is 
exchanged for noD-auiologou.1 pla-sma or scrum wherein said 
non-autologous plasma or serum has been treated by a 



of the s|)heTC5 arc less than 50 A in diameter. 

7. Ameihod as defined in claim 1> wherein ihc absorbent 
is a macroporous polymeric bead lor absorbing organic 
molecules from an aqueous solution. 



19. A method for the removal of cholesterol, triglycerides 
and other lipids from animal plasma, serum, or other suitable 
blood fraction containing qiolipoproteios, a discontinuous 
flow syGiem, said meihod comprising connecting a subject to 



8. A mcUiCKl as defined in .ny one of claim 1. yhcxcm ihc is » device for withdra^vtag h\ood. M»yrin^ blood con- 

laimng blood cells from the subject, separatmg said fracaon 
from the blood cells and mixing with a solvent mixture 
which extracts said lipids from the fraction but which does 
not exuaci said apolipoproicins from the fraction, after 
30 which the delipidaied fraction is is recombined with The 
blood cells and returned to the subject such that the snlrcnt 
extraction step is carried out separately and remote from the 
subject while the subject is not still connected to ihc device 
for withdrawing blood from the subject, wherein the solvent 



absorbent is held in a chamber which is adapted lo allow the 
delipidaied fraction to pass through or over ibc absorbent at 
least twice. 

9. A porous sintered sphere for use in a method as defined 
in claim 1, jvaid sphere containing on absorbent in its pones. 

10. A sintered sphere as defined in claim 9, whcruin the 
absorbent is a macropomus polymeric bead for absorbing 
organic molecules from an aqueous solution. 

11. A meihod of changing the blood iheology of an animal 



with impaired blood drculatton whereby the plasma, serum 35 cxiraction step comprises: 



or other suitable blood fraction of ihc animal has been 
treated by a method as defined in claim 1. 

12. A method for rapid regression of coronary aibcrosclc* 
ro&is in an animal whereby the plasma, scrum or other 
suitable blood fraction from the animal is treated by a 
meihod as defined in claim 1- 

13. A meihod of removing excessive adipose tissue from 
an animal \s1iercby the plasma, scrum or other suitable blood 
fraction from the animal is treated by a meihod as defined in 
claim 1, 

14. A method of removing fai soluble toxins from an 
animal whereby the pla.sma, serum or other suitable blood 
fraction from the animal is treated by a method as defined in 
claim 1- 



(a) mixing the solvent mixture ccniaining the fraction 
with heads, said heads being of a density substantially 
mid-way between the density of the fraction and the 
density of the solvent mixture; and 
40 (b) isolating the thus delipidaied fraciioa-coniaining 
phase. 

20. A method as defined in claim 19, wherein the beads 
contain entrapped air (o obtain the density substaniially 
midway between the dendty of the fracrion and the density 

45 of the solvent mixture. 

21. Ameihod as defined in claim 20, wherein the density 
o£ the beads is about 0.9 g/ml. 



